Aldehyde dehydrogenase 1A1 stabilizes transcription factor Gli2 and enhances the activity of Hedgehog signaling in hepatocellular cancer.
The Gli transcription factors are primary transcriptional regulators that mediate the activation of Hedgehog (Hh) signaling. Recent studies have revealed that Gli proteins are also regulated transcriptionally and post-translationally through noncanonical mechanisms, independent of Hh signaling. However, the precise mechanisms involved in the regulation of Gli proteins remain unclear. Using a differential mass-spectrometry approach, we found that aldehyde dehydrogenase 1A1 (ALDH1A1) is associated with transcription factor Gli2. Overexpression of ALDH1A1 increased Gli2 protein levels; in contrast, ALDH1A1 depletion facilitated Gli2 degradation. In addition, Gli2 mRNA expression was not affected by ectopic expression of ALDH1A1, indicating the role of ALDH1A1 in the stabilization of Gli2. Further investigation showed that ALDH1A1 prolonged the stability of Gli2 protein in a catalytic-independent manner. Finally, we showed that overexpression of ALDH1A1 activated the Hh signaling pathway and promoted cell growth, migration and invasion in hepatocellular cancer cells. Together, these results illustrate regulatory roles of ALDH1A1 in the activation of the Hh signaling pathway and highlight a novel mechanism for the aberrant activation of the Hh signaling pathway in hepatocellular cancer cells.